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(57) Abstract 

A transformant prepared by constructing a plasmid wherein a human-inducible nitric oxide synthase (hiNOS) structural gene has been 
substituted by a luciferase structural gene which is a reporter gene while sustaining the functions of the 5'-promoter region and the 
3-untranslated region of the hiNOS gene and then stably trasferring the plasmid into an established human cell line. This transformant 
expresses selectively the reporter gene in the presence of an inducer. By determining the expression dose of the reporter gene owing to this 
transformant, it is possible to conveniently and sensitively screen compounds seemingly being useful in treating inflammation or sepsis 
through the inhibition of the expression of hiNOS. By inducing the expression thereof, further, it is possible to conveniently and sensitively 
screen compounds seemingly being useful as antitumor agents or antiviral agents or in treating re-angiostenosis inhibition. 
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mmts 

-mitmm (no) a. tfagatiia-T-t ^-cm^tit^at^mmti,x. 

*»fllOW»t:MS«e»* Scf*og-JlS5tt«Hl?» Slktfiflefri&oTSfc. 
*tit*nttilfll'h«**«»WlPjffM» #ftfcii«l«©Mfm, 7^7D77-y 
SBf£ffl&*LT^3£fc#*£-£ftTl>S (Moncada, S., and Hig 
gs, A. (1993) N. Engl. J. Med. 329, 2002-2012) „ 
NOte, WteW&m (NOS) CioTL-7;^r>^StLT$.^n5^ 

tK ^©^fef*±<DffiMt)B^f>^ii«:- ; .TlNS (Knowles, R. G. , and Moncada, 
S. (1994) Biochem. J. 298, 249-258) a 

mmmos (iNos) v^D7 7-^^iif?s®« (vsmo „ 
& (yy^T^h) v^^^M?n> fa%B69PA r ^it s jtttffc-pRfcifofi!© 

^^S5feS(rlt^fD^n5^ i:^«S^nfe (Wei, X.,et al. ,(1995) Natu 
re,375,408-411;MacMicking,J.D.,et al. ,(1995) Cell, 81,641-650 ) c iNOSti 

RVftM<Dtoffl&mVimmiz®^W&ZZ£&7fi}XtlT^2> (Moncada, S. , and 
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Higgs, E. A. (1995) FASEB J. 9, 1319-1330) « HfclfiUfc^^fciS^-C 
feiNOSP^Bl'iS^JcD^ti^m^^^ixX^S (Kcrwin, J. F.,et al., (199 
5) J.Med. Chem. 38, 4343-4362) o 
— rtJSMN0S(eNOS)tt1mm«lf#. #fciiliBE<B±#©«i«H£l»^LTl**£fc 

JlllWflJ^^&JiP^J-rSCil^Stlfel^e^^-eBfe^Sl^nT^S (Garg, U. C, and H 
assid, A. J. (1989) J. Clin. Invest. 83,1774-1777. Cooke, J. P.,et al., 
(1992) J. Clin. Invest. 90, 1168-1172) „ ife, N0SigfcT-*VSMC(;*5V>T^ 

$tlt^2> (von der Leyen, H. E.,et al.,(1995) Proc. Natl. Acad. Sci. US 
A 92, 1137-1141) o C(D3J:A>^ N0fclftttM»<tf.C*<£*-£3 Z. £ iZ X £lftl 

i-3-;b7tf;^7>^7i7-t* (CAT) , 0-85 9 Yi/V— V (0-Gal 
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v}*£>iN0S (miNOS) Jft(E^(Z>fBSii8gi£*[I3 B^T, U -iate^fcjf] 

77^>^ (flanking) ftttj t»t5) t\ Kte^B»aMftx>&W1.7-kb± 
atfcU^^H (LPS) ^IFN-yCSifcU-C«iH0Sjt<g^O»#CM#-r5«**fi»» 

li3 3>*>tf;*ffi5UfflJ#j{^ ^^St^lfife 5 ^ tfi^^nt^S (Xie, 
Q.,et al., (1993) J. Exp. Med. 177,1779-178412. Vodovotz, Y.,et al.,(19 
93) J. Exp. Med. 178, 605-61313. Martin, E.,et al.,(1994) J. Exp. Med. 1 
80,977-984. Xie, Q.,et al.,(1994) J. Biol. Chem.269, 4705-470815) 0 %tz 
s S"JcD$8^(z < tn(f, miN0S©*5^B8teffttW1.6-kb±aEtcS(1RtK^t^md*i-r 
l>5 (Lowenstein, C. J.,et al.,(1993) Proc.Natl. Acad. Sci. USA 90, 9730 
-9734. Kami jo, R.,et al., (1994) Science263, 1612-1615) <> LfrU ^-ftl 

— b rCDiNOS (hiNOS) J£tiuT-(CBII Ltll -€-CDcDNACD#^^^f ^ t#EB 
HfT&ofco €©lil!©--oi:b-C^ r — i/-$>^ KVSMC£E>*££- 

r >T'*JStUT4>hiN0S«)^^SIS«)Sc:i;#-e^^^i:O!>^^ ;b$>S (Wei 
nberg, J. B.,et al.,(1995) Blood 86, 1184-1195) . LfrU t hMi^3 

cDNA&^d— n>{frSZfcfcJ«S&Lfcfc^-5*£ (Geller, D. A.,et al.,(19 
93) Proc. Natl. Acad. Sci. USA 90, 3491-349519.) <D'&, hiNOS cDNACD^p- 
->^#^M££n*:A>\ ISMflS«IMti:i|liMr{z«oTir%«:t> (Sherman, P. 



# 
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A.,et ai.,(1993) Biochemistry 32, 11600-11605. Charles, I. G.,et al.,(19 
93)Proc. Natl. Acad. Sci. USA 90, 11419-11423. Hokari, A. ,et al. ,(1994) 
J. Biochem. 116,575-58122.) . £fe> hiN0S«jeit{ST-c7)^«IM (El) & 
Vt&l&iK^CDV-?? >^>^t^0.4-kbC9BS^J* s B>J?,fr(w^nfc (Chartrain 
, N. A.,et al.,(1994) J. Biol. Chem. 269, 6765-6772) . 

—n. hM^wJSfrMNosae 7-ft*p-->^-*" se- 

ts: riM&u *<Dcmk&MmikzfMz&zx~mmx"&zz£*7j^T2>m£z 

'rtitz (Nunokawa, Y.,et al. ,(1993) Biochem. Biophys.Res. Commun. 191, 89 
-94) o ^tw. th©jfife : F7'f77'J-*>f), iM0SJtfi-?«>^'P : E— ^— fR**4 
^trtra3££n£ig{£^£3.2-kbW±£&oT*P-->£ r U 5'-7^> + >^' 

ffi^i.5-kb©ga5«j*ojje>A 4 t-b. sKew^t* m\msmte*<oftw\t\dm£. -y 

y^ — y^ai, (IFN) -y^te^H^NF-kBfcA-aTitfK-PieJK^ffillP^ttSfc 
Jf^nSfiSH? ©3 >t >*XfiW^^)E**i5i S*S I'* (Nunoka 
wa, Y.,et al.,(1994) Biochem. Biophys.Res. Commun. 200, 802-807). 0 

^<D&., 5'-7-7>*>y«*16-kbi:l/5t?-^-JHKT-*fflt^feW^©tS^ 
te^0HiftfWtt±«i3.8-kb~16-kbChiNOSa««JBK: J e&il«:««* t * 5 £ 
Sftfc (de Vera, M. E.,et al.,(1996) Proc. Natl. Acad. Sci. USA 93, 1054 

-1059) . u^l. d©*^-e*»#ft^r«^ttttiofesitT*t), b**i##'J 
t'feofco hiNosite^wte^iBte«w>e»*©±«»3.7-kb©is*ai*«* 

«£fcBB¥U&^£fc#>J*3*i'fc (Laubach, V. E.,et al.,(1994) Abstract Bo 
ok of the 1st International Conference of Biochemistry and Molecular Bio 
logy of Nitric Oxide (UCLA Sunset Village, LosAngeles, CA, USA), A1627. 
Kleinert, H.,et al.,(1996) Mol. Pharmacol. 49, 15-2128.) 0 

3.2-kbfcU*-*-Afc-7-*fll*iUfc7'7*S ^W:#ALfci>; miNOS^p 
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5^{±lK«>e>nfcl>j!>\ * U < ttiftftlzm^Z. tfcjii^Lfe (Nunokawa, Y. 
,et al.,(1996) Biochen. Biophys. Res. Commun. 223, 347-352) „ Lfr&ffl's 

r> Z £ ififrfr-zft (Nunokawa, Y. ,et al . , (1996) Biochem. Biophys. Res. Com 
mun. 223, 347-352) „ hiNOSiifc^tc^T J2. miNOSilfcT-T-^ffift 

hiNositfe^3' -mmmmm (utr) ©ia^j (gi^js^: d s^t, hiNos 

itf5^<D3'-UTR(zH:^<7)mRNA©^^^tt;^-^-rSi:^^nT^.5 l"AUUUA@2^J 
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r p GL3 Kj *k SV40£3fc©# »JAf*/lD**-rf»« (KBIM : 2 

) £V*-?-8fi;^T^£JH];tT^£ftT^3 (1*13) o ^(Dtztb, 

UtttfJ C li*%H^ li, #Fa*$<!>ffiBil C £ ttfc SHEW i>> £ & S. 
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*&fy3tfflu£ft£hiN0Sjefc7-«5'-77>*>^t£ % 5' -UTR, 3' -DIRT- 
S' -7 5> > * > ^««ft«|JsK-r SDN Afctt* t h«*>£ig$£ftfc*©<D<fr& 

{£tfii£;bD ^n?><DDNA^^Jc, aft, M»n^©6fe^^ja 

*fjaa t « v > e> n s h i no sjs e ^ © 3 * - 7 5 > * > ^ 3;*$ § ^ -r s d n a t u t & 

^Jl/ h7>77x7--l! (CAT) N (3-ii=>>7 his?— -t? (/?-Gal) . i^7i? 

SW^^i'^-fcl/ttt «I^.H>:IIBfflrtT«[»qrfi6a:*©i:U-C, PUC18, 
pGEM-3Z&£r#$>t;f f,tlSc 

Mia, XJ±^0«BIISTftoT***lHT^*nfc«JB»jaPE5!I** LhiN0S©& 
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9 



IE© £*XTl*£ (Green, L. C.et al.,a(1982) Anal. Biochem. J26 
, 131-138) {dft^^rnS^cD^^tCt tm?^i:#T-£5o 

fst**«i©j-rs^b^©m^jt lt{±> wTo-iK^jg^-ea^n-sfb^^ 
3Mf e>*-u 



1-fb^^T"^^nSfb^#J (3- [4- (3,4-^>C h^rix-6-^^l,-2,5-^>^ 
*y -)\,*=f-)\,) 7x-;i/] -l-^^-^;b^u y-l-^-=iirvrD^>) £|±u«>. 
3- [3- (2,5-^<>v*y ^ y^^?^^;^^ 3- 

(2,5-^>^+y 'OS/n^m— ;k 3- (2,5-^W*/^;i/;>< 
3- [3- (2,5-^W*^;!^^!/) 7!_;i,] 7dW>I! 
s 3- [3- (2,5-'«> , ;*;-w 7i-;i/] rn tr;uT;uzj— 3- [3- 

(2,5-^<W=*-y ^n^^u) r^v^m. 3- [4- (3,4-^x 

-6-^f;W2,5-^>y*yr;i/^f- > )i,) ^x-;!,] 7*Dtr^->ig. 2,3-^/ h=¥ 
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«>-5-^>S>;U-6-;*^;W,4-^>\/*y>, 3- [4- (3,4->>* Y-*is-6-*7Jl 
-2,5-^>V^*-y=Vl/^^U) 7 7un;—)\,^ StW- [3- (3,4--:;* h 

^RSC^S-fb^Dlis iaai|cig5fcH:nWjE«JC:hiM0Safe?©IKB*»lW-rSJl 

(±hiNosatc^o«miafu s# -5 mm^nttM £ fc i±m &?s«*-r s fe»©E«« 

BKtifcLTtfflt-feSo 09*. tf* iMftSWWMHW* uSifott'OM. KM* 

;i/^tta>Jfi«fl£. S3ftftS*» *** fcitf* (Cattell, V. and Jensen, A. 
, Histochem. J., Vol.27, P 777-784, 1995; Ogden, J. E. , and Moore, P. K., 
TIBTECH Vol.13, p70-78, 1995) ifCfctT Zft&mt: UTtffl-CS5. 
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j£AC:fc^Ttes -Bfc.^>£to0.01~100iK> $?£b< «£j0.1~50mg, 

u<{±^ji.o-25Hg-eife^o #mn*]£*s:-5--r rz£Z.&&mm(Di&v& 

S^fiKAtiSM-Ctts -B^o^^0.001~50iag«g, U < fcttSj0.01~25ngf§ 
J*. <£ 0»ib<tt^0.1~10Il^g^eSS@^Mal^tc:J:♦?4S-^■rso*s^ffSUV^» 

|2 2li, hiN0S«fc^fg2 6 ^*rV >lz&&T ¥ -?mm&.t& (UTE) ©*g^ 

|3 3(i. pGL3 basics X i K©«>g£. SV40tfeJfeOD*- U Aft-ijn£^-r^*£<Q& 

El 5 hiN0SiHs?<D5' - 7 5 > * > jrffit*4)DliA£'SMK 7 y - ->* f ^ A © 
MBU**4MIWr# (EcoRK Hindi IK XhoI-£rBHb) ©-fr-tr^D y t&wT^M 

0 6 (±, hiN0SiBe^©5'-7^>^>y^M©DNAlcMcoI|giaas& : £2f A-fSfc 
07fct, hiN0Site^©3' -MKflU* (0TB) fc5'-7 5 >*>$r««©ME 
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tf><Dn>-b>-tJ-^i25« (YGTGTTYY) *TMTC*bfc. *^B:hiN0SS!iRfgl!S£i5l* 
®8tt. hiH0Saf5 ; f©*«IJt«**^tr«« y< ^*-®****^ ia " c * ao 

HUtt, hiH0SLuctf*ftfc»A*nfcAS49i||IBOlt-f h *J-f >*l*fc*t"r * 
01 3 lis LPS, IL-6. cAHP. TPA©, hiN0SLuc#Mfc*X£*ifcA549«IIS© 

mil® c # x. a f&s * 5* r sif fc * o 

o 
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ToUitt^J n * *» ©-e {± * v> o 
[isatitfi 1 ] ism^* o*^ 
n hiNos 5'-7?>»>ygag)j'p-->y 

2.5xlO e <ia>e>fc3fc V — (^n>^?*t, 'J EMB 

13*99 — '^7^77 'J— ) 77-^M7'J^ 

-b--^>3 >tC«J;^T> hiNOS 5'-7 7>*>^fgJ3DNA£^tr^D->a>*? 'J- 
— > ^ * ?f 3 7 p — ^ * f^K L o 

rD _^ ttx ^IgB^^^gEtC^Stbfc^^ hE*33feiNOS cDNA(VSM-NOS) (Nuno 
kawa, Y. ,et al.,(1993) Biochem. Biophys.Res. Cornmun. 191, 89-94) £g?3?fz: 
Ls SU8027-7-< v— (5s> hVSM-NOS cDNA©-138# — 117#fcffi3/E««- : 
3, G94) fcJltfMIlOST^ (|SI168S~188S{"ffi^/BB5!i#-^ : 4, 04 

) ^fll^Tx tf'J fe'&8IS/£ (PCH) tw«t^TlS*SUfecDNASffiUfco PCR 

b©I)NAa*;W ^^-fXtictSJSSSUfe (E95) . 

EcoRI-e^-fb^nfeJKJS-kbCDDNASpUCHSr^^ ~ K (S?BiI*t) GDEcoRIgfl&fc: 
■9-7*D-^>^Ufc&x NcoieM{MHK0&£>« E6 (IE?>J§^ : 13) T- 
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Y ■ 5*-* ******* ^ **^»»«>*» 
«»K«t,fc. Mfe KpnIi3«t^coI-e^bb*©DNABr>t*TI3 3) oXtt 

»i m-wns 3 »-gni»rirMM» WTI»»i1-fc b(Pafi j mH-g>»°--=>y 
1 ) "Cffl^fct h^A7^ ^7 U -feBO©*^-* ( 1 -7-»*>1t 
*D-» hiNOS cDNA 3'-UTR (B 1 V >26©3' flk B7 0#rt) 

omtttZW'-l* (SM01/BWW: 5, SA102/IE*J#^ : 7 ) 

j£L (124) * pcicJ:^-c3'-oiR*^«r?'-^*w*i'fc- * *c*<D»ttr- 

Al N 01^:KI101*fflV^^>PCBCJ:oTDNA©^i♦i^«>e,^^feifc^e», hiN0S©3'-U 

*c. mmm***^?**?-***^- (SA101) 

TlMMXODWl*** b fc . «« * n fcIW*D*UM»0 « 5** ~ 

h (7 rM i«M*^rAXtt, ^ •;*) K 

M^^^^^AXttA373^'>-^^>^-^^^^^ K ^^ l::,t " :jT 
SUt (II104/K««* : 1 1* ■*) - f-75>*>^«« 
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o »KDNASfl^tUTSA103 (fE*U#^ : 10) fcKI104«:ffl^fcPCR{C«t oTx 
3'-UTBl^0.5-kbcODNA=&ltffiUfc. SA103tt:5' 3fcig!KNheIISiae(Jtt£. KI104l±5'* 
JgKlSalIS^tt : &*AU-C*)5CD-C. Sail* t fctfNhel7?f6'fbb-£ ©DNAWrtt (3 
' -UTR) &TI33) CDXireffll'&. 

«KDNA*fi&S t LTSA103 fcKHOS ^fcPCR t 3' -UTR* <fc tf3* - 7 

^>*>^?SiS£^trt$lHsbc9DNA£:JffILfco SA103fciu 5' ^ia^NhelSISigUiu 
it. KI105tt5'5|S^JK:BaniHISIffia5(a*«AbT$)*©-C. BamHI*<tTJ c NheI-e^'tb 
b^WDNABr* (S'-UTR&ttt'-^^^SgtSfc^tr) £TfB3) CD^&Tffl 

(3-A) 5' ^ >^ > ^^J^St^' -UTR£pGL3 basic 7"^^, 5. K©;L">7 ^"7 — 

±$fc£*P Xbfe7?^5 Y (pGLN0S5+SV3) 
P GL3 basic 7* 5 7\ ^ F {rntiJfc 'J*) *IHIl*JiapnI43*ZWcoI-e 
mtis. HifSBl) -CfMlUfcDNA*rfr*»AUfc (S8A) „ 

(3-B) pGL3 basic?"-?** K fC-^S ns^y 7 * 5— lfitC^F©^±3 H >-ifi 

603' -UTttfcS' -7 5 >*>^RJ**dtrtt|l-kb©Br>*"ftpGL3 basics© 7 
-*Ifi^©tTC»Abfcr7^5 K (PGLN0S3A) ©«I3£ 

P GL3 basics* < KftBwnHiaWXbal-CiBftU 2) -efls«bfcDHA«ffr (3' 
-7 5 fcifAUfc (SJ8B) o 

(3-C) pGL3 basic;i/S/7i-5— tfae^©±*KlhlN0Sa€S?a>5 , -7 5>*-> 

A«-4DS/^^©flWI«-e*»*U *Oft*> D thiN0S»e^O3' -UTR&V3' -7 
5>^>^fa^4^tr^l-kbOWf>tSJf AU:^^ 5. K (pGLN0S53A) ©8S^ 

P GL3 basic 7^*£ I* SBamHIi3i.tJ c XbaI"Pf^'fb Us buIB2) "Cf^M UfcDNABr 
H- (3'-UTH#V3'-7 7 >*>7-fI«B£^tr) *»AUfco 1*7*7* S K«£IIRit 
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jRKpnI33J;VNarI-e^U 1 ) TfES!iUfcDNAKT***iA Lfc (El 8C) „ 

(3-D) (3-A)©pGLN0S5+SV37^* S K fcMft*^? =■ 5— -tf ite^W&lt 
3 F>jgT/P6SV40^3fc^'JAfd-»a'>^-»»'©««l*-e : &^^> fchiN 

0Sjafe ; ?<o3*-UTa*;i'i'7 3i^— esafc^roTSfctctf Abfc?'^* ^ K (pglnos 

53-SV3) (DWSk 

P GL3 basic^X- KS*JISSt3»Xbaiat5SalIT-^bl^ DNABrtt" (3'-UTE) * 
KpnI*5^lfNarI-C^<fc.bfco ^©T^^^ KCpGLN0S5+SV3%KpnIS 
VNarI-C-^bUfeDNABrM-*4fXbfc (E8D) . 

(3-E) hiNOSafi^oy-UTRiO^flDpGLMOSS+SVSr^^^ KOJl/i/7x7-Hi 
ififi^CDffiTCfPAUfc:^*^ H (PGLN0S53+SV3) CD«3£ 

(3-D©)pGLN0S53-SV3:7^* = K SfflRS»*SalI-eiSfl; DMA¥ft*«l* s> b 
Sffl^t^*JgtU^ KarI-C?B<bbfc. KfcpGLN 
OSS+SVS^* 5. K =£XbaIT-T8<b DBA*fK-*DllA¥»a5Hl** h fcfflv ft* 
jjSKLUfc^ Narl-CilHbbfcDNAfcPXbfe (E38E) » 

^BaA549«ATCCfre,A*b (**D^« r C CL185j ) , 5% CO,* >*^-* 

Ut-aiiCSAU tUL-liS (Idb/bD tfetttML-1/8 (lng/ml) +t M 
FN-y (1000U/nl) +t hTNF-a (500ng/ml) (C£>&-£4to&felT r CMj fcWT* 

fc. tHl-li9tt, -^xV^Att (T*'J*) £OI»ALfco tUFN-ri'J: 
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T/J-galSSSI^* — (pSV-/9-gak 7"D^A'tt) £l3JI$£gAL. *S^£*fj£ 

P GLN0S5+SV3£#ALfcig-g\ #*0&l$a>i£v>$8gi#IS«>6 ft. +M h*W>lc 
iigl^ligft&nftfrofc. £ fcpGLNOS53+SV3£^ A Lfc pGLNOS 
5+SV3£^AUfc«-&i: We&ofc,, MtpGLN0S53-SV3r5^ ~ K^fflUfctS-g- 

£>ftfci>»ofco — pGLM0S53A (hiN0Sjte^O3'-UTRSV3'-7-7 >^r>^^ 

»e>fti\ iL-i/?©i£flDTi±btoT^&^£^»£ft&<k?^&D* 

, hiNOSige^tt. 3 , -UTRSV3'-7^>^>^y40iiS^* I «L,T. fBSRMfll 

^;i/*>7 hSt«t-?T, hiH0Sae ; f©<E35HI*&iaffl±«131«— (-1 
3i~-97) irffi^-TS 2*ISDNA ( 5' -AACTGTACACAAGCTGGGGACACTCCCTTTGGAAA- 

(DIG) flsu'(y^W hT'y-fe-Y^y h*<SM§» ^-g>#-v>;\YAtt, K 
-f -V) „ AS49«l«lliP€ittaibfcaEiB«'t-f >*a.'<— 7.5%^U7i7'J^7 

= Hy^ (^w*7»Fa, T^y*) *JB^"C4 , c-e»SU*lli*-s;ra:l;:J:-3 
T^J&ofe, *MS0>ttin£-tt* IL-1/? (lng/ml) £fc{±CM-C 4^rafjscu 

fcifflj®. :BJ:iWRJH*©IIUS*S'-=.^-f <?<DJ5&. (Schreiber, E.,et al.,( 
1989) Nucleic Acids Res. 17, 641930) T!WtBUfc« ^fl&l&<Z>8Sfc>^/!:7;i/3> 
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E10C^©/em**bfco *fa*!llcti> 2M»iJ»l$»C;fcU>T*, A549*£®#*£ 
^-r^m&nUW^TiH 1 (HI 0©^> KAC»Jtf) » IL-l/3-$>0«nJ&tC 

w- «■ b ***e-&r s s c ii h fc ^ fc « 

[Hi60<J4] '§tW<9 9— *«Seft»X*nfcA5493MUS (A549/hiN0SLuc) fflflsR 

ffl^-C, P SLNOS53Ai:pSV2neo (^D>ffi'tt) *WWK1 x*5"3 > 

G418«LBK«(1W/"U ^:75^**U^>*;M±) *»*C*anf*ifcT 
pGLNOS53A#£5£#A;*nfciifflBS (A549/hiN0SLuc) £3SiRUfco 

G418W^i:^-ofc1fi!Bc<i©eJia^J:0e«C6^D->$r®rfaib. IL-l/J (1 
ng/al) *5«tU f CM*«S*nb> 24«WB«Ofi*B*M3W*©»<ri:it«Ufc. 

[*1S«5] A549/hiN0SLuc©-9--f b*-f SRIfci:* hiNOSSSSI© 

sa* vwrkl y * ^— (as* >g$R 
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J:^CA5«BBS=£*f #x 24B$fat&#Lfe&. JUTO^®*S*DU 6BSHB£fcfcJ:24B$ 

1) IL-1 J3 

11-10 (lng/ml) ®3tnj®l3J:oT, 'J>&< 6Bfligj£iF*){;:;u£/ 7 ^v— t?©$g 

fc»&2:IB3R«c*'tt:ttfc*»ofc (011) o 

2) IFN-y 

IFN-y (lOOOU/ml) ©*l®[T{i^S^H:S«>c,n*^-p (Ell) a 

3) TNF-a 

TNF-a (500ng/ml) ©5fnj&TH:^§5^l±Sto£ftfca^fc (12111) o 

4) tf-f r-*-f >©ffl«*-&fc>-fc!- 

i) ~3) -trUflfcb*: 3a3aro-y-w h*»-f >*[^n^^*p (cm) rstv 6 straw 
rt-efciiBSigi^a^i^ 24i^Bg^T{±^{-^i/^3ss^«)5^ t#-e?s-( 

011) . *<Dl"<>Ut±/iy*r*'ir> Kfil (ttl00~200*«>> h) <Dift500fgJiLt 
©3SSi£ bt^5*© e>n. CM (C ThiNOS^^tcgl^^ Jx5«^ 
SttS, ^©ffe. 1L-1£ (lng/ml) +IFN-y (lOOOU/ml) ©^DtC «fc -oX *>3£^& 

mmmi^^tb^ri. mm<D&&Tx-un?£mm-r z iL-i/e (ing/mi) ©jm® 

J; D*)^UV>3SSlf§#a f &«>'=>nfc (Ell) a IL-l/3^^TT-*oT* 
I FN- y t TNF- a OjpJgfclC i.o -C24^P^C.S§#^«) e> ttfco 

5) yj— ^^feacSfflV>fciS^i:©tb«t 

JiG^fJfflUfe^U— ^^^^ixT^S (Green, L. C.,et al.,a(1982) Anal. 
Biochem. 126, 131-138) . V')— X&1±, ±y^-)\f=c^ \s ^ > (Mlftfl:^ 
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*W >jjnj«48«rM^©A549S81B&lS*^CS«l^nfcN0*^S9^Ufc^^ IL-1 
0 (lng/ml) ^ClTCNOcDffi^tffSK^ftfc (012) „ 

1) LPS (lipopolysaccharide; * IL-6> cAMPs TPA (tetradecanoyl 

photol acetate ;^^x^;i.) . *J;tF»eiMWMb»*B»»©Wi 

LPS (f>yr1±. x IL-6 (i/-^>if-f A*:) , cAMP (*7^'J;M££ 

4TT% ii^5fcP«^^'>7*7--fe-©^a©«ij^'fT-3fc= *©&*s 

ttbTt.efcA^I*'******^* (013) o ^O-kfr^ *M0U5t3« 

*»ttto»*M**** D ** , J : ' (*Ottfc63l*l) tiu l^MfilT©iIBre, IL 
-1/5 (lng/ml) 33J;VCI««CJ:a*a©«ttfls*»«0rscifc* t «'ab/t (0 

14) . 

2) ffifl^^D'f F©f£« 

^r^-b-^-y-vV (Dex) («D%MX) Hflfc* l-t* 0, 

(Eay, A., and Prefontaine, K. E. (1994) Proc. Natl. Acad. Sci. USA 91, 
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752-756) . mft. iNOS©^m*ffll{eJ-rSC:fcAs«^$*xT^S (Radomski, M. 
W.,et al.,(1990) Proc. Natl. Acad. Sci. USA 87, 10043-10047) „ 

5, 10//MJaTCD?ft&T-s IL-1/? (lng/ml) £tit±Cmz£. SfSSICgl^tfSJf&J^ft 
(EJ15) „ -?©«J^J»^tt-9--< h*-f >f'JSll^KI»tc^inbfe«^C 

3) m&nftmmmmwmv&w 

Verma.I.M.et al.,(1995) Genes & Dev. ,9,2723-2735£#*a) GD#«¥fc:fr bTx 

TLCK (t*7-fr7i7) l±NF-kBCDfSf4<b*PlS-rSfc*t{Cs iN0S©S§S£Pig-r 

£#$91 £>jHT<^5 (Griscavage, J. M.,et al.,(1995) Biochem. Biophys. 
Res. Commun. 215, 721-729) „ TICKET C is I, mte&l 5 fcWtt«t;U^7 i 
5— KOlSmafiDSa^SfTofcfcc:^ TLCXtt, IL-1/? (lng/n>l) £ tiCMCc J; 

s^fDSi^s^io.aMTaj^j-rs-t^^nfc (016) „ 
m <* n tz. «t -5 35: ^ * m o > t m tB r c £: # t- ^ s c t «* n *: . 

7 ] MNOSifie^cD^tiKeS:-^^ SfcttHDX ^ 'J — — > 7 
5 t^IfilCc. 96^7-U— hfc 1 friJUSfc OiK? 1 ^fi/100/z 1 i: S «t 
•5 tASifflHSfcAtu 24^PJlSSbfco hiH0S»&F©»RK:l&Wife-**.5 

CC lB»|HHS»Ufc. ^fflSv IL-lb*J«J;tJ c TNF-ai£«SJnU. XJIgftl 6 £nflt&£ft 
IL-lb*J«ttJ c TWF-a^»D24I^KIS©>»l'->7ac-7--b-rSit4S'J^Lfco 
* £ l±fb£-#J<D?g£-#J £ * * U— ->^Lfc|g3i* H17C35rfl3^«I*»M 
vmVZ&WM? Sdfc^&frkftofc (018) o 
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tffitS^nfc'fc^I (2(Wnl) V. ^SOA549ffll§a^CM-e3lnl«[bfc«^©h 
iNOS oENA©^S=£JfP»JbTC>5dfc4fit^»fe (EI19) • -t5W&S.<^^m\ 

tt |gg4^.i«t*»ofe (019) o 

*$gBJ^«fc-^ t h«i*S!-K<btt* (NO) ^f£i**S (hiNOS) (D^M^MU 

s z. t tre # s x -5 c«e o fc 0 
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IBflJS^ : 1 
1RM<DM£ : 604 

IEF!l©ftS£ : Genomic DNA 

AGCCAGAAGC GCTATCACGA AGATATCTTC GGTGCTGTAT TTCCTTACGA GGCGAAGAAG 60 

GACAGGGTGG CGGTGCAGCC CAGCAGCCTG GAGATGTCAG CGCTCTGAGG GCCTACAGGA 120 

GGSGTTAAAG CTGCCGGCAC AGAACTTAAG GATGGAGCCA GCTCTGCATT ATCTGAGGTC 180 

ACAGGGCCTG GGGAGATGGA GGAAAGTGAT ATCCCCCAGC CTCAAGTCTT ATTTCCTCAA 240 

CGTTGCTCCC CATCAAGCCC TTTACTTGAC CTCCTAACAA GTAGCACCCT GGATTGATCG 300 

GAGCCTCCTC TCTCAAACTG GGGCCTCCCT GGTCCCTTGG AGACAAAATC TTAAATGCCA 360 

GGCCTGGCGA GTGGGTGAAA GATGGAACTT GCTGCTGAGT GCACCACTTC AAGTGACCAC 420 

CAGGAGGTGC TATCGCACCA CTGTGTATTT AACTGCCTTG TGTACAGTTA TTTATGCCTC 480 

TGTATTTAAA AAACTAACAC CCAGTCTGTT CCCCATGGCC ACTTGGGTCT TCCCTGTATG 540 

ATTCCTTGAT GGAGATATTT ACATGAATTG CATTTTACTT TAATCACAAA AAAAAAAAAA 600 

AAAA 604 



mmm-^ : 2 

mWO&Z : 296 

mweom : ■KSS 

sbo» : -*m 

H#JCDM3S : Genomic DNA 
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CTAGAGTCGG GGCGGCCGGC CGCTTCGAGC AGACATGATA AGATACATTG ATGAGTTTGG 60 

ACAAACCACA ACTAGAATGC AGTGAAAAAA ATGCTTTATT TGTGAAATTT GTGATGCTAT 120 

TGCTTTATTT GTAACCATTA TAAGCTGCAA TAAACAAGTT AACAACAACA ATTGCATTCA 180 

TTTTATGTTT CAGGTTCAGG GGGAGGTGTG GGAGGTTTTT TAAAGCAAGT AAAACCTCTA 240 

CAAATGTGGT AAAATCGATA AGGATCCGTC GACCGATGCC CTTGAGAGCC TTCAAC 296 



iE5»J#-f : 3 
&5!jer>g£ : 22 

mn<om tm. 

h^n^- : it®** 
IB9>J 

CTTCTCAGCC ACCTTGGTGA GG 



layij©^^ : 21 

&<D®, : — #81 
TTCTGTGCAG TCCCAGTGAG G 
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KyijODS^ : 19 

m<o&. -*sg 

YKviS— : mis** 

mnomm mo&m (^sdna) 

AGCCAGAAGC GCTATCACG 

IS#J## : 6 
E5U©S* : 27 

igfD& : — 

TGTGATTAAA GTAAAATGCA ATTCATG 

Wi&le>M.£ : 22 
m&i(DW : *£K 
: -*K 

h*D*- : mm®, 
m&i&mm c^dna) 

gcctggagat gtcagcgctc tg 
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K#J<7)££ : 21 

: 

: ffe<Z>«BS (-&fi£DNA) 
GGGGAACAGA CTGGGTGTTA G 

BiJfljCDSS : 19 
SB5iJ©M : 4£68 
SSoSSj : — 

!i?!J<3Da& : ffecD&ffi (-afiKDNA) 
CATTTAGGTG ACACTATAG 

E5U<0** : 29 

: — 

GGCGCTAGCC TACAGGAGGG GTTAAAGCT 
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EyijCDfi^ : 39 

mm<om ■- mm 
m<o& : -*« 

WM<DW®. : (-&EKDNA) 
GCGGCCGCGT CGACGATTAA AGTAAAATGC AATTCATGT 

iB5U©S? :26 

iE9<jo^ : mm 

iE5>jofi« : m.<omm (-^bsdna) 

GCGCGGATCC GGCCCACTCT CCTAAG 

S£?iJS^ : 13 
iEf»J©5^ : 27 

: mm 

hitins;- : aim* 

is5«j<om5s : fk<omm (-^esdna) 
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ATGGCCTGTC CCATGGAAAT TTCTGTT ^ 

I2#J0>:g:<¥ : 1026 
UW&Q : 
: — 

iE9>J©ffll£ : Genomic DNA 
S£J 

TGAGGGCCTA CAGGAGGGGT TAAAGCTGCC GGCACAGAAC TTAAGGATGG AGCCAGCTCT 60 

GCATTATCTG AGGTCACAGG GCCTGGGGAG ATGGAGGAAA GTGATATCCC CCAGCCTCAA 120 

GTCTTATTTC CTCAACGTTG CTCCCCATCA AGCCCTTTAC TTGACCTCCT AACAAGTAGC 180 

ACCCTGGATT GATCGGAGCC TCCTCTCTCA AACTGGGGCC TCCCTGGTCC CTTGGAGACA Z40 

AAATCTTAAA TGCCAGGCCT GGCGAGTGGG TGAAAGATGG AACTTGCTGC TGAGTGCACC 300 

ACHCAAGTG ACCACCAGGA GGTGCTATCG CACCACTGTG TATTTAACTG CCTTGTGTAC -360 

AGTTATTTAT GCCTCTGTAT TTAAAAAACT AACACCCAGT CTGTTCCCCA TGGCCACTTG 420 

GGTCTTCCCT GTATGATTCC TTGATGGAGA TATTTACATG AATTGCATTT TACTTTAATC 480 

ACACTGTATG CGTGTGTGGG TGTTTTGTAG GGAAAGCTCT TCTCAGAGTG GGGAGCTGGT 540 

GGGTGTCACA GCCTGGACAG ATCCCCGACA GAGGGACACC CCAGCCAGTC CATGGCTCCT 600 

CTGAAATGGC TGCCAGGTGT GCCAGCAGCA GATGGAGCTT CGTGCTGGTC CAAAGACCTG 660 

TGGTAGGGCA GGGGGCGCAG GCCTGCCTCC CACACAAAGT ATCTGAAACG GGGTCTGGTG 720 

AGGGTGGGAT TGTCGCATAA GGCCAGTGTT TCGAGGAAGG CCTTGAGCTT CTTCTTGGAC 780 

ACTGTCTTAG AAAGCGTTTT GCTCTGGGGC CACCAGTCTC ATGCGAGACT GTGTGCCTTG 840 

GCCAGTACGG ATGTGGTCCC TGGGAAGGCA GCGTGTCGAG GCGAGTGTGG GCCACAACAT 900 

CCTCGCCTGA GGGACTGGGG ACCCTCTTGG GTTTGGAGCA GGCCAAGGAA TCCTTCTTAG 960 

GAGAGTGGGC CCCGTTTCCT TCTCCTGGTC AGAACCCAAA AAGGAGCTCA GCGGCGGCCA 1020 
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CTGGGG 1026 



aa?uos^ : 25 
Gznam : mm 

fB©$fc : — 

IE?iJ0>S&5 : Genomic DNA 
BE?>J 

AACTGTACAC AAGCTGGGGA CACTCCCTTT GGAAA 25 

K*I#-»f : 16 
Wi&ie>&.£ : 544 
f2#|©12 : mm 

mom. : — *0 

btfni?- : jgfJMX 
gi5>J£>fjt$S : Genomic DNA 

ACTGTATGCG TGTGTGGGTG TTTTGTAGGG AAAGCTCTTC TCAGAGTGGG GAGCTGGTGG 60 

GTGTCACAGC CTGGACAGAT CCCCGACAGA GGGACACCCC AGCCAGTCCA TGGCTCCTCT 120 

GAAATGGCTG CCAGGTGTGC CAGCAGCAGA TGGAGCTTCG TGCTGGTCCA AAGACCTGTG 180 

GTAGGGCAGG GGGCGCAGGC CTGCCTCCCA CACAAAGTAT CTGAAACGGG GTCTGGTGAG 240 

GGTGGGATTG TCGCATAAGG CCAGTGTTTC GAGGAAGGCC TTGAGCTTCT TCTTGGACAC 300 

TGTCTTAGAA AGCGTTTTGC TCTGGGGCCA CCAGTCTCAT GCGAGACTGT GTGCCTTGGC 360 

CAGTACGGAT GTGGTCCCTG GGAAGGCAGC GTGTCGAGGC GAGTGTGGGC CACAACATCC 4Z0 

TCGCCTGAGG GACTGGGGAC CCTCTTGGGT TTGGAGCAGG CCAAGGAATC CTTCTTAGGA 480 
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GAGTGGGCCC CGTTTCCTTC TCCTGGTCAG AACCCAAAAA GGAGCTCAGC GGCGGCCACT 540 
GGGG 544 
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1 . hiN0Sffle^©3'-7^>*>yiSt$<Z)4>>a:< — fflS^^^trDNAo 

SS#JS li3»ODNAo 

3. 1) iSJjagl *fctt2fBtt<DDNA. &tf2) hiN0Sj8e^©3' -UTR©'J>fc 

■> — - >y^i^o 

13. ^Sf|iJfflliH5>JSW-r5^IS^I§5ieJH7l3aE©i|ifflBS-e«>-2). 3Ml«12gB 
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? y — — > 

14. SSsfcJS 1 2S3«<2** «J — 

1 7. hiNOSitfG^<7)5S3S*«l»|-rSx SB 1 6E««>flS*4fc. 

amis -5 s^afc-r i tz vxd mmsmi- 

2 2. hiHosae?©*aa«*ff^***^*^* fctt ® E * M *® wt!l ® 

fc«XD»Jfcfll 1 7 fBtS©fb-S-%>®<£J8e 
©<b-&423» 

2 6 . TfBClb^flfiia-e^SftSv IS*E2 5fBK©<b^«Jo 
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©fc«)<3D|g^Jl2 4 13*©'fb^#lGD<£ffi- 

2 9. JS!3cJI2 4 IBttOfb^ftl^ft-^-rSCiiiS^tfx hiN0Sitfg^©#g3l<Dg 

3 2 . 883ag2 5$fcH2 6I3fEOfb^«!J*ffi-^rSc:i:fe^tr, hiNOSSte^ 



# 



WO 98/12313 PCT/JP97/03303 




WO 98/12313 

132 




PCT/JP97/03303 



WO 98/12313 



PCT/JP97/03303 



3/1 9 

U3 




>'- CT7U3AGTCCX3GGCGGCCGGCCGCTTCGAGCAGAC^ 
AAAATOt^TAAGGATOCGTOBftOOBATGCCCTTCaGAGCCTK^^AC -T 
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SU802 5'-CTTCTC AGCC ACCTTGGTG AGG-3 ' 

MIW3 5-TTCTGTGCAGTCCCAGTGAGG-3' 

SA101 S'-AGCCAGAAGCGCTATCACG-S' 

JCHO/ 5 '-TGTG ATTAAAGTAAAATGCAATTCATG-3 ' 

SA102 5'<KXrrGGAGATGTCAGCGCTCTG-3* 

/CT/02 5-GGGGAACAGACTGGGTGTTAG-3' 

5-CATTTAGGTGACACTATAG-3' 

•S/W03 5"<KX?G£TAGCCTACAGGAGGGGTTAAAGCT-3' 

/a/(M i^CCK^CGCGTCGACGAITAAAGTAAAATGCAATTCATGT-a- 

K1105 5-GCGCGGATCCGGCCCACTCTCCTAAG-3* 
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®5 
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m6 



m±M<Q hiNOS cDNA Sm 5 ' -ATGGCCTGTCCTTGGAAATTTCTGTT-3 • 

5 ' -ATGGCCTGTCCCATGGAAATTTCTGTT-3 ' 
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